We present a new method, utilizing a combination of optical generation, inductive detection, and the lifting of the magnon degeneracy by an external magnetic field, to examine the dynamics of nonequilibrium magnons of very large wave vector. The method, here applied to the archetypal antiferrornagnet MnF2, enables to distinguish between intrasublattice and intersublattice relaxation.
The principle of the method is as follows. (i) Creation of the magnons is accomplished in the nonradiative processes following resonant pulsed laser excitation of the a1 exciton-magnon side band associated with R , the lowest exciton state arising from the 6~1 g -4~1 transition of the MR" ions. Excitation of a1 gives rise to an interacting exciton-magnon pair with total k = 0, whose energy is 57.4 cm-' above El. The pair virtually instantaneously decays to Ez under the emission of a free magnon taking up the energy deficit of 40.5 cm-' [I] . The free magnons produced thus have k's of about 60 % out towards the zone boundary. They further propagate on a single sublattice [2] , at least in the event the exciting laser light is suitably polarized. (ii) In the course of their history, the magnons experience fast intrasublattice processes as well as slower intenublattice relaxation to magnons on the other sublattice, carrying the opposite magnetization. Contrary to the intrasublattice processes, therefore, the intersublattice relaxation, occurring on a time scale of a few nanoseconds, gives rise to a transient magnetization, which is detectable in the f o~m of an induction voltage in a coil wound around the sample. (The El exciton emerging from the nonradiative decay has, likewise with coil detection [3] , been found to decay on a microsecond time scale, much too long to be of interest here.) (iii) The method is completed by a gradual lifting of the degeneracy of the upper and lower magnon branches with a field along the [001] preferential axis, breaking the energy conservation required by the intersublattice processes. The field at which the intersublattice relaxation rate has dropped by, say, a factor of two thus is a direct gauge of the homogeneous width of the magnon branches, i.e., the conversion of the magnons into one another by intrasublattice processes.
In the present experiment, the optical excitation is performed with an excimer-pumped dye laser, generating linearly polarized light pulses of 100-kW peak power and 10-ns duration. The light beam propagates along the [OOl] axis. The sample is kept at 1.5 K. The pickup coil and its associated circuitry have a singleexponential response, with a response time of about 10 ns. As a function of time the measured induction voltage accordingly takes on the form of the double convolution in which rm is the decay time of the magnetization, T, is the characteristic response time of the coil, q5 (t) is the profile of the excitation pulse, and A is a factor determining the sensitivity. The maximum of V (t) typically amounts to 3 mV. Least-squares adjustment of equation (1) to the data points with T,,, , rc, and A as adjustable parameters generally appeared to result in faithful fits. In zero magnetic field, the fitting yielded T~ = 2.5 f 0.5 ns and T, = 11.8 f 1.0 ns.
Fits as just described have further been carried out for similar data taken in external magnetic fields of up to 6 T along [OOl] . As is seen in figure 1 , showing the resultant field dependence of r l l , the rate T ; ' drops to half its zero-field value at about 0.3 T and diminishes by as much as an order of magnitude already in the first Tesla. In high fields, Tm levels off at a constant value of about 50 ns, which time obviously is due to magnon-phonon processes. On the reasonable assumptions that the energies of the magnon branches at fixed k have Lorentzian profiles and that the intersublattice transfer rate decreases in proportion with the spectral overlap of the up and down magnon branches, we have with 2 g p~H the energy separation of the magnon branches in a field H, and A the half width at half maximum of the magnon branch. Adjustment of equation (2) to the data after supplementing a small con- In order to account for the T, , , (H = 0) and T found, we consider momentum conserving scattering of a magnon on the up sublattice to one on the down sublattice of the form a k~l k , and non-momentumconserving elastic intrasublattice scattering of the form aka;:, respectively. In the former case, processes invo ving more than two magnons are ruled out by quite general arguments [4] . The two-magnon coupling a k~t k is provided by the nonsecular parts of the dipolar interactions [5] . Carrying out the relevant lattice summations for k's in various directions and averaging the results, we estimate T,,, to be of order 1 ns, which, given the uncertainties, is in conformity with the experiment. The matrix element pertaining to akat k may be derived from the interaction between substitutional magnetic impurities, like ~i~' and ca2+. In the case of magnetic vacancies, i.e., complete cutting of the isotropic exchange bonds between the impurity site and its ~n~+ neighbors, a detailed calculation based on spin-wave-like excitations in impure systems, much in the spirit of reference [6] , yields T = 5 ps for the independently measured impurity level of 0.9 f 0.4 %, which again is in agreement with the experiment.
